Yyecmeumenvnocms pezyrvbmamos BAB —1 suepeobnoka Ne5 349C k 6vloopy 6e30nacno2o KOHeuH020 COCMOAHUSL

onss UCA cea3anHbIX ¢ MAILIMU MeYamMu nepeo2o KOHmypad.

quCTBI/ITe.]'IbHOCTb BGpOﬂTHOCTHOﬁ MO/J€JIU B 3aBUCHUMOCTH OT IIPUHATOI0 AJId MaAJbIX Teuen IMEPBOro KOHTypa 0e30macHoOro
KOHEYHOI'O COCTOAAHUA

3HauyeHue YMNA3, 1/rog

OTHocuTtenbHoe
OTKINIOHEeHue oT
6aszoBou UMNA3

KoneuHoe 6e30macHOE COCTOSIHHUE JJIs1 MaJIbIX Teueu IICPpBOTO

koHtypa (MCA S3,S4) "xonoausrit octanoB" (Moaenb-1) 1,8E-04 0
Koneunoe 6e3omacHoe COCTOSIHHE /1JI MAJIBIX T€UEH MepBOTO

koHtypa (MCA S3,S4) "ropsiunii ocranoB"  (Mojaeb-2). 3.97E-05 0,221
Koneunoe 6e30macHoe COCTOSIHUE TSl MAJIBIX T€YEH TIEPBOTO

koHtypa (MCA S3,S4) "ropsiunii ocTaHOB" U UCTOJIB30BaHUE 3. 13E-05 0,174

pexuMa "copoc-moanuTka" mo JuHuSIM YR 11 oTBOIA TerIa
MEepBOro KOHTYypa
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2. UITA3 st MoJienid B KOTOPOH KOHEYHOE \
0e30MacHOe COCTOSIHUE JISl MAJIbIX TeUen 1,0E-04 - = =
nepBoro koHTypa (MCA S3,S4) "ropsuunii \
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Bknag UCA B YlNA3 (6a3oBas mogenb-1)
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Yyecmeumenvnocms pezyrvbmamos BAB —1 suepeobnoka Ne5 349C k 6vloopy 6e30nacno2o KOHeuH020 COCMOAHUSL
ona ICA ceazannblx ¢ manvblmu meyamu nepsoco KOoHmypa.

Braag UCA B UITA3 (Mmoaennb-1)

:;:"_I Kog UCA | [%]B YMNA3 HasBaHue rpynnbl ucxogHoro co6bitva aBapum (UCA)

’ sS4 58.9% lg;[[?ﬂiﬁlTlel\;{;)nepBoro KOHTYpa KOMIICHCUPYEeMasi CUCTEMOM MOIMTUTKU-TIPOYBKH 1K.
2 S3 23,2% Maunas Teus nepBoro kontypa (11 <D < 50mm)

3 T42 4,8% Cpemusisi Te4b IEPBOTO KOHT_ypa BO BTOPOW KOHTYP (OTPBIB KPBIIIKH XOJIOAHOTO KOJIEKTOpa

[1I" mo nepBomy koHTYpYy D=100M™)

4 T61 3,5% He uzonupyemsblii pa3psiB napornpooja 3a npeaenamu 'O, mexay [N u B3OK.

5 T2 2,56% [TonHas mOTEps OCHOBHOM MUTATEILHON BOJIBI

6 T31 2,6% [TepexoaHbBIC MPOIECCH TPUBOIAIIME K cpadaThiBaHui0 A3

7 T41 1,9% Mauast Teub U3 epBOro BO BTOPOil KOHTYP (pa3psiB TpyOkw I1I)

8 T5 0,86% PaspeiB TpyOompoBOIa MUTATENHHOM BOABI (TTapa) B mpeaenax ['O.

9 T1 0,56% Oo6ecToueHue Bcex ceKiui 6kB HopMalbHOTO AJIEKTPOCHAOKEHUS

10 T62 0,54% N3onupyeMblit pa3pbiB MapomnpoBoa

11 S2 0,25% Cpennsist Teub mepBoro kontypa (50 <D <200mm)

12 T32 0,15% [Torepst Bakyyma B KOHACHCATOPax TYpPOUHBI

13 S1 0,05% Bounbiras Teus niepBoro kouTypa (D >200Mm)
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Bknaa B YUINA3 gomuHaHTHbIX All ( MOgenb-1)
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Yyecmeumenvnocms pezyrvbmamos BAB —1 suepeobnoka Ne5 349C k 6vloopy 6e30nacno2o KOHeuH020 COCMOAHUSL
ona ICA ceazannblx ¢ manvblmu meyamu nepsoco KOoHmypa.

NoMuHaHTHbIe aBapuMHbIe NocneaoBaTenbHOCTU (Moaenb-1).

Ne | Kog UCA Al [%]8 YMNA3 OnucaHue All

1 S4 (2) 34,57 OTka3 dpyHKUMM JoNroBpeMeHHOro otsoda Tenna no 1 KOHTypy

2 S4 (3) 21,19 OTka3s dpyHKUMKM 0TBOAA Tensia No 2 KOHTYPY B PEXUME pacXonaxXmnBaHus

3 S3 (9) 10,67 OTka3 yHKUUKM OTBOAA Temna Nno 2 KOHTYPY B peXnmMe pacxonaxmBaHus

4 S3 (3) 10,63 OTka3 pyHKUMKM ynpasneHus AaBrieHneM nepBoro KOHTypa

5 T42 (4) 4,16 OTka3 pyHKUMKM 0TBOAA Tensia No 2 KOHTYPY B peXNME pacxonaxXmnBaHus

6 T61 (21) 3,45 Otkas dyHkuunm nsonsumm NI ¢ nomowbto B3OK npu He 3akpbiTun BPY-K

7 S4 (13) 2,64 OTkKa3 yHKUUKM ynpasreHus peakTUBHOCTbLIO BBOAOM 6opa

8 S3 (2) 1,83 OTka3 yHKUUKM ynpaBneHus gasneHnemMm NepBoro KOHTypa

9 T31 2) 1,64 OTkas pyHKUMKM 0TBOAA Tensia No 2 KOHTYPY B pexnmMe nogaepxaHus

AaBrieHuns

10 T2 (4) 1,39 OTka3 pyHKUMKM ynpasneHust aBreHneM NepBoro KOHTypa

11 T41 (6) 1,33 OTka3 dyHKUMKM 0TBOAA Tensia No 2 KOHTYPY B PEXUME pacXonaxXmnBaHus

12 T2 2) 1,03 ﬂOaT;je_llz $§;HKU,VII/I O0TBOAA Tenna no 2 KOHTYPY B pexrnme Noaaep)aHus

13 T31 (4-21) 0,92 OTkas dpyHKUUKM nsonsaummn naporeHepartopa no napy (TpaHcdep Ha T61)
---------- 4,55 OcTanbHble aBapurHble NocrnenoBaTenbHOCTU.
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Bknag UCA B YlA3 (6e3onac. KoHe4. coctosiHue ansa S3, S4-"I'0")
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ona ICA ceazannblx ¢ manvblmu meyamu nepsoco KOoHmypa.

Braag UCA B UITA3 (Moaeab-2)

:;:"_I Kog UCA | [%]B YMNA3 HasBaHue rpynnbl ucxogHoro cobbitna asapumn (MCA)

" T4> 21.4% Cpenansist Teub EPBOTrO KOHT_ypa BO BTOPOM KOHTYP (OTPBIB KPBILLIKH XOJIOJHOTO KOJJIEKTOpa
[I" mo nepBomy koHTYpy D=100M™)

) s4 19.9% Mamnas Teub NepBOro KOHTYpa KOMIIEHCUpYeMasi CUCTEMOM MOANUTKU-TTPOTYBKH 1K.
(fly < 11m)

3. T61 16,1% He uzonupyemsblii pa3psiB apornpooja 3a npeaenamu 'O, mexay [N u B3OK.

4. T31 11,8% [TepexoaHbie MPOIECCHl MPUBOAIINE K cpadaThiBaHui0 A3

5. T2 11,7% [TosiHas moTepss OCHOBHOM MUTATEIIBLHOW BOIBI

6. T41 8,7% Manast Teub U3 MepBOro BO BTOPOil KOHTYP (pa3pbiB TpyOku I11)

7. T5 4,0% Pa3peiB TpyOonpoBoaa nuTarenbHOM BoAbl (apa) B mpeaenax ['O.

8. T62 2,5% N3onupyemblii pa3pbiB NapOIpPoOBO/Ia

9. S3 1,6% Manas teub nepBoro koutypa (11 <D < 50mm)

10. S2 1,2% Cpenuss teub nepBoro kourypa (50 <D <200mm)

1. T32 0,7% [Toreps BakyyMa B KOHACHCATOPax TYPOUHBI

12. S1 0,3% Bbonbmiast reus nepBoro koHTypa (D >200MMm)

13. T1 0,2% Oo6ecToueHue Bcex cekiui 6kB HOpMalbHOTO AJIEKTPOCHAOKEHUS
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Bknapa B YUINA3 gommHaHTHbIX Al ( Mogenb-2)

OcTanbHoe
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T5-(5)

T12-(2)

S4-(2) T61-(21)

T31-(2)

mT42-(4) =19,72%
m T61-(21) = 16,35%
0S4-(9) =10,9%

OT31-(2) =7,88%
mT2-(4) = 6,58%
@ T41-(6) =6,28%
mS4-(2) = 6,09%
OT2-(2) = 4,87%
mT5-(5) = 4%

m T62-(15) = 2,56%
O0T42-(2) =2,01%
O T41-(4) =1,99%
mS4-(5) =1,65%
m S4-(10) =1,6%

Q0 OcTtanbHoe=7,52%
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ona ICA ceazannblx ¢ manvblmu meyamu nepsoco KOoHmypa.

JoMuHaHTHbIe aBapUiHbIe NOoCneaoBaTeNbHOCTH
(Moaenb ¢ KOHeYHbIM 6e30nNacHbIM COCTOAHUEM ANA ManbiX Te4en nepBoro KoHTypa «MOx»).

Bkaan B UITA3

Nen/m| Kox UCA All [%] Omnucanue AIl
1 T42 4) 19,72% Otka3 ¢pyukuun oTBoja Teruia 1o 2 koutypy ( [ICY B pexxume pacxosiaKuBaHMs!)
2 T61 (21) 16,35% Otka3 ¢pynkuun uzossiuu 17, npu Hammuum oTkasa — He 3akpbiTue bPY-K nocne oTkpbiTus.
3 S4 9) 10,90% OTka3 ¢pyHKIMHU YIIpaBIeHHUs peakKTUBHOCTHIO (BBOX O6opa ot TB10, TQ13,14)
4 T31 (2) 7,88% Otka3 pynkuuu orBoaa remia no 2 koutypy ( [ICY B pexxuMe nojaiepkaHus 1aBjieHus)
5 T2 4) 6,58% Otka3 pyHKIMM yHpaBiIeHUs 1aBIEHUEM IEPBOTO KOHTYpa
6 T41 (6) 6,28% Otka3 ¢pyHkuuu otBoja teria no 2 koHTypy ( [ICY B pexumMe pacxonaxuBaHus)
7 S4 (2) 6,09% Otka3 pynkuuu orBoaa remia no 2 koutypy ( [ICY B pexxuMe noaiepkaHus 1aBjieHus)
8 T2 (2) 4,87% Otka3 pynkuuu orBoaa rermia no 2 koutypy ( [ICY B pexxumMe noaaepkaHusi 1aBieHuUs)
9 T5 (5) 4,00% Otka3 ¢pyHkuuu uzossiuu no napy He aBapuitHbix [1I" (otka3 B30K) npu nanuuum otkaza bBPY-K
10 T62 (15) 2,56% Otka3 ¢pynkunu mzossiiuu no napy IIN (otka3 B30K)
11 T42 (2) 2,01% Otka3 GyHKIHMH yIIpaBiIeHNE PEAaKTUBHOCTHIO TOIJIEPKaHNE 3a1aca TETUIOHOCUTEIS
12 T41 ) 1,99% OTKaSv(l)YHKHI/II/I 0TBOJa TeIIa OT mepBoro koHTypa no JIIP, npu Hanuuuu otkaza b30OK
aBapuiiHoro I1I" (otka3 uzonsuuu I1IN)
S4 Otka3 pynkuuu orBoaa remia no 2 koutypy ( [ICY B pexxumMe noanepkaHus 1aBjieHus ), pu
13 (5) 1,65% HAJIMYMU OTKA30B (DYHKIMU YIIPaBJIECHUS pEaKTUBHOCTBIO U 00ECTIeueHHs 3araca TeIIOHOCUTENsS
niepBoro koutypa (TK, TB10).
14 S4 (10) 1.60% Otka3 ¢pyuknun ynpasienus nasieHueM 1k (YR), mpu Hanmmunu oTkaza GyHKIUM yIIpaBiIeHUS
PEaKTUBHOCTHIO.
7,52% OcrasibHbIE aBapUHbBIC MMOCIEI0BATEIILHOCTH.




Yyecmeumenvrocmo pe3yiomamos BAB —1 suepeobnoxa Ne5 3493C k 6b100py 6€30nacH020 KOHEYHO20 COCMOAHUS 11
ona ICA ceazannblx ¢ manvblmu meyamu nepsoco KOoHmypa.
CpaBHuresbHas Tadunna BKJIaA0B B cyMmmapuywo Y1I1A3 nas mogenu-1 u moxesnn-2.

n/n UCA-(AN) OnucaHnue Al Mopenb-1 | Mogenb-2
1 S4-(2) OTka3 pyHKIHHU JOITOBPEMEHHOTO OTBOAA TEIUIA 10 1 KOHTYpY 34,6% 0,0%
2 S4-(3) OTka3 ¢pyHKIMK OTBOJIA TEILIA MO 2 KOHTYPY B PEKHME PACXOTAKUBAHHS 21,2% 0,0%
3 S3-(9) OTka3 ¢pyHKIMK OTBOJIA TEILIA MO 2 KOHTYPY B PEKHME PACXOTAKUBAHHS 10,7% 0,0%
4 S3-(3) OTka3 pyHKIMHU yTIpaBJIEHHs JaBICHUEM IIEPBOTO KOHTYpa 10,6% 0,0%
5 T42-(4) OTka3 ¢pyHKIMU OTBOJIA TEILIA MO 2 KOHTYPY B PEKHME PACXOTAKUBAHHS 4,2% 19,7%
6 T61-(21) Otxa3z ¢pynkuun uzosnsiuu [I" ¢ momomsio B30OK npu He 3akpeituu bPY-K 3,5% 16,4%
7 S4-(13) OTka3 ¢pyHKIMHU YTIpaBlIeHUs] peaKTUBHOCTHIO BBOJOM Oopa 2,6% 10,9%
8 S3-(2) Obecnedenue 3amnaca TermaoHocutens B 1 k. OTBoa Temia no 1 KOHTypy 1,8% 0,5%
9 T31-(2) Otka3 pyHKIMH OTBOJIA TEILIa MO 2 KOHTYPY B peXKUME MOAePKaHUS JaBICHUS 1,6% 7,9%
10 T2-(4) Otka3 QpyHKIMH yIpaBieHUs AaBIEHUEM IIEPBOrO KOHTypa 1,4% 6,6%
11 T41-(6) Otka3 pyHKIMH OTBOJIA TeIJIa MO 2 KOHTYPY B PEKUME pacXolaKUBaHUS 1,3% 6,3%
12 T2-(2) OTka3 ¢pyHKIHMK OTBOJIA TEILIA MO 2 KOHTYPY B PEKUME MOACP KaHUS TaBICHHUS 1,0% 4,9%
13 | T31-(4-21) | Tpancep Ha T61 (OTKa3 DyHKIMK U30JISALMU TApOT€HEpaTOpa Mo napy) 0,9% 0,0%
14 T5-(5) Otxka3 ¢pyHkumuy u3oisiun o napy He aBapuidHbIX [1I" (otka3 B30OK) npu Hammunn otkaza bPY-K 0,8% 4,0%
15 T62-(15) OTka3 ¢pyHkuuu u3omsauu aBapuiiHoro I1I7 o mapy ¢ Hamo)keHHeM O0TKa3a u3oyAuuu HeaBapuiHeIx [1I° mo mapy 0,5% 0,0%
16 S4-(7) OTxka3 ¢pyHKIMY TOAepKaHMs 3araca TeIIOHOCUTeNs B 1 K IpU HU3KUX AaBICHHSIX 0,5% 0,0%
17 T42-(2) OTka3 pyHKIMHU YIIpaBIEHHUs pEaKTUBHOCTHIO, TIOJ/IEPKAaHUs 3araca TerioHocuTens 1 K. 0,4% 2,0%
18 T41-(4) OTka3 ¢pyHKIMHU JOJTOBPEMEHHOI0 OTBOAA TEIIa 1Mo 1 KOHTypy 0,4% 2,0%
19 S4-(8) OTka3 ¢pyHKIMU yTIpaBJIeHUs JaBI€HUEM 1-ro KOHTypa 0,3% 1,6%
20 S4-(14) Otka3 pyHKIMH OTBOJIA TeIJIa MO 2 KOHTYPY B PEKUME pacXolaKUBaHUS 0,3% 0,0%
21 S2-(4) Otka3 QpyHKIMH yIpaBleHUs] PeaKTUBHOCTHIO, (QYHKIIUYU MO AepKaHMsI 3araca TeIIoHOCuTeNs 1 K. 0,2% 0,8%
22 S3-(8) Otka3 QpyHKIMH yOpaBlieHUs] peaKTUBHOCTBHIO BBOJAOM Oopa 0,2% 0,8%
23 T32-(2) OTxka3 ¢pyHKIHMK OTBOJIA TEILIA MO 2 KOHTYPY B PEXKUME MOACP KaHUS TaBICHHUS 0,2% 0,7%
24 T41-(14) OTka3 pyHKIMU YTIpaBIIEHHUs] PpEaKTHBHOCTHIO BBOZOM Oopa 0,1% 0,6%
25 T42-(11) OTka3 pyHKIMK OTBOJIA TEILIA MO 2 KOHTYPY B PEKHME PACXOTAKUBAHHS 0,1% 0,6%
26 S3-(5) Otka3 pyHkum obecriedeHus 3anaca TeIJIOHOCUTENS U OTBO/A TeIUIa 1Mo 1 KOHTYpY 0,1% 0,5%
27 T42-(6) Otka3 pyHkum obecriedeHus 3anaca TeIJIOHOCUTENS U OTBO/A TeIUia 1Mo 1 KOHTYpY 0,1% 0,5%
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0151 UCA céa3aHHbIX ¢ MATBIMU MeYaMi Nepeo2o KOHMypd.
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BaXxHoCTb 6a3UCHbIX coObITUM NO Pyccento-Becento (Fussell-Vesely).

n/n Moaenb-1 Moaeanb-2 Onucanue 0a3UCHOTO COOBLITHS
1 0,211 0 Ownbka nepcoHana npu nepesoge BPY-A (BPY-K) B pexxum pacxonaxusanus (S4, T1)
2 0,205 0 Owubka nepcoHana npu nogkntoveHun J1MP
3 0,106 0 Owwubka nepcoHana npu nepeeoge BPY-A (BPY-K) B pexum pacxonaxusanus (S3)
4 0,103 0 Ownbka nepcoHana npu ynpaeneHuun gaeneHnem 1 koHTypa npu nomowm cuctemol YR (S3, T1, T41)
5 0,0507 0 OOl Hacocos TQ12D01, TQ22D01, TQ32D01 Ha 3anyck
6 0,0413 0,1871 Ownbka nepcoHana npu nepesoge BPY-A (BPY-K) B pexum pacxonaxusaHus (T42)
7 0,0309 0 OOI1 HacocoB TQ12D01, TQ22D01, TQ32D01 B paboTe
8 0,0292 0 OOIT 3/3 apmatyp TQ12S04 TQ22S04 TQ32S04 Ha OTKpbITUE
9 0,0244 0,1108 OOI1 6/6 Hacocos QF11-31D01,02 B paboTte
10 0,0194 0,08285 Owubka nepcoHana npu Beoge B paboty AM3H (S4, T1, T2, T31, T32, T5, T61, T62, T7)
11 0,0161 0,07319 Otkas Ha 3akpbiTre B3OK MNIM-1 TX50S06
12 0,0156 0 OOl apmartypbl VF40 50 60S05 Ha nameHeHMe NonoXeHus
13 0,0143 0,06492 Ortkas Ha 3akpbiTe B3OK INIM-2 TX60S06
14 0,0143 6,49E-02 Otka3 Ha 3akpbiTne B3OK INIM-3 TX70S06
15 0,0143 0,06492 Ortka3 Ha 3akpbiTne B3OK INIM-4 TX80S06
16 0,0132 0,05976 Owwubka nepcoHana npu nepeeoge bPY-A (BPY-K) B pexum pacxonaxusanus (T41)
17 0,0131 0,05944 Otka3 Ha 3akpbiTe BPY-K Ne3
18 0,0131 0,05944 OTka3 Ha 3akpbiTne BPY-K Ne1
19 0,0131 0,05944 Ortkas Ha 3akpbiTe BPY-K Ne4
20 0,0131 0,05944 OTtka3 Ha 3akpbiTue BPY-K Ne2
21 0,0112 0 OOI1 3\3 perynupytowtern apmatypbl TQ41S03, TQ42S03, TQ43S03 Ha M3MEHEHME NONOXKEHNS
22 0,0111 0,05028 OOI1 6/6 nmnynbeHbix knanaHos KO YP21,22,23S03,04
23 0,00831 0 Ownbka nepcoHana npu nogkntoyenum JMP (S3, S4, T1)
24 0,00688 0,03152 OTkas Ha 3akpbiTre UMY M TX50S03
25 0,00688 0,03152 Ortka3 Ha 3akpbiTve UMY NI TX50S04
26 0,00661 0,03021 OOIT 8/8 perynupytowtern apmatypbl TX11,12,13,14S05, TX21,22,31,32S02
27 0,00513 0 OOI1 obpaTHbIX knanaHoB Ha oTkpbiTne TQ12S01,TQ22S01, TQ32S01
28 0,00406 0,01841 OOI1 6/6 cekuni 0,4kB Ha BbINONHEHME DYHKLMK
29 0,00401 0,01832 OOIT 3/3 Hacocos TX10,20,30D01 Ha 3anyck
30 0,00398 0,01806 Owwubka nepcoHana npu nogkntoveHun JIMP (T41, T42)
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AHAaJIU3 YyBCTBUTEJBHOCTH (0a30Bast Mo/1eJIb)

N3menenue BeJ

n4uHbl cymmapHoi YIIA3 B 3aBMCHMOCTH OT H3MEHEHUsI BXOAHBIX IaPAMETPOB:

OTka3bl MO0 BHHE .
OTka3bl Mo BHHE OTka3bl Mo BHHE OTka3bl Mo 00mIeH

3acopeHne  ceTOK

Kospuunent 1nepcoHaJja ?;5:;:;;1;. 10 2K) nepconaJja (JIIIP) NnpuYnHe npusimka (I'A-201)

0 5,85E-05 1,17E-04 1,43E-04 1,32E-04
0,01 5,97E-05 1,18E-04 1,44E-04 1,32E-04
0,1 7,07E-05 1,24E-04 1,47E-04 1,37E-04
1 1,80E-04 1,80E-04 1,80E-04 1,80E-04 1,80E-04
10 1,30E-03 7,46E-04 5,13E-04 6,57E-04 1,80E-04
100 1,80E-04
1000 1,80E-04
1420 1,82E-04
10000 2,43E-04
100000 1,35E-03

KpatHocTh H3MeHeHus BeJin4nHbI cyMMapHoi YUITA3 B 3aBHCcHMOCTH OT H3MEHEHHMH BXOAHBIX IAPAMETPOB:
0 0,325 0,651 0,795 0,732
0,01 0,332 0,655 0,797 0,735
0,1 0,392 0,686 0,816 0,758
1,0 1 1 1 1 1
10 7,24 4,14 2,84 3,65 1
100 1
1000 1
1420 1,01
10000 1,35
100000

7,47
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C 1enplo0 YTOUHEHHs BIUSHUSA KOHEUYHOTO COCTOSAHUS Ha cyMMapHyto UITA3 O6butn poBeieHbl pacyeThl ¢ UCIIOJIb30BAaHUEM PEeKUMa “TOPSIUMI OCTaHOB™ Kak
0€301acHOT0 KOHEYHOT'O COCTOSTHHS JUIsl MAJIbIX TeYeH MepBoro KoHTypa. [Jis 3Toro norpedboBajioch N3MEHEHHE PACYETHON MOJIENH, KOTOPOE BBIPA3UIOCh B YAAJICHUN
u3 BepxHux All JIC S3, S4 ¢pyHkuumii pacxona)xuBaHus 10 2 KOHTYPY M JOJATOBPEMEHHOTO OTBOJA Teruta o | kKoHTypy ¢ noakmtodenuem JIIIP. JlomomauTensHO ObUTH
cMoenupoBanbl pyHKIMOHANBHBIE J|O m1st pexxuma noanepxkanust gasiaeHus mo 2 Koutypy — S4-E1E2 u S3-E1E2 cooTBeTcTBEeHHO.

N3 pynkumnonansabix 1O s awkaux All JIC O6bimu ynanenst cepiiku Ha JITTP.

Manas VYnpasnenue OtBOJIL Vmpasnenue | YmpaeneHue | Ympasienue | ObGecreuenn | Obecnevenn | # Koneunoe
HEKOMIICHCH | PEaKTHBHOC Tera no PEaKTUBHOC | PEaKTUBHOC TTaBJICHUEM e 3amaca e 3amaca COCTOSIHHE
pyemasi Teub TBIO BTOPOMY TBIO. TBIO 1 xoHTYpa TEIUIOHOCHUT | TEIUIOHOCHUT

KOHTYpPY ObecnieueHn ensaB | Kk ensiB | K.
€ 3amaca OtBOx
TEIIOHOCUT Tera 1o 1
ensiB l K KOHTYpPY
S3 A3 1\2 BII3H) 1\3 TQ13 23 TQ14 YR 1\2 +1\2 1\3 TQ12 +
WM YT 1\3 TQ12 no
1\3 AIIH + JIIP
(1\4 BPY-A
inis
1\4 BPY-K
ABTOMaTHY ABTOMaTHye | ABTOMAaTu4 Omneparop Omneparop ABTOMaTHY ABTromaruue
ecKu CKH €CKHU €CcKU CKH
Omneparop Omneparop
S3-A S3-E1E3 S3-B2D2 S3-B3 S3-G1 S3-D3 S3-F1F2D4
e e e e e e e A - oK
e e e e e e = = 2 cp
e e e e = = = = : c
i i i i i i i o 4 OK
e e e e e e e = 5 cp
e e e e e e = = 6 cD
E E E E E . . . 7 CD
E E E | | | | | 8 CD
E E | | | | | | 9 CD
i i i i i i i i 10 ATWS

JIC «Manas HekoMIieHcupyeMas Tedb 1 KoHTypa B npeaenax ['O»
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Manas VYupasnenne | Ynopasnenue | OtBoxteria | OtBog teruia | Ympaeinenue | Ymparinenue | OOecrneuenume | ObecneueHue | # Koneunoe
HEKOMIIEHC | PEAaKTUBHOCT | PEAaKTUBHOCT | IO BTOPOMY 10 BTOPOMY | PEAaKTUBHOCT | JaBlIeHHEM I 3amaca 3amaca COCTOSIHUE
upyemas BIO BIO. KOHTYpY KOHTYpY BIO KOHTYpa TEIUIOHOCUTE | TEIJIOHOCUTE
Teyb. obecrieueHne B 1k B 1k
JC nns 3araca
crer. TEIUIOHOCHUTE
pacueToB 1B 1K
A3 1\3 TQ13 1\2 BIIOH) 1\2 BIIOH) 23 TQ14 YR I2+12YT N3 TQ12
nnm I
1\3 AITH + 1\3 AIIH +
(1\4 BPY-A (1\4 BPY-A
WIH 170071
1\4 BPY-K 1\ BPY-K
B PEX. B PEXK.
P=const pacxonax.
Aptomatuu | ABTOoMaTtuue | ABTOMarudec | ABTOMAaTH4e Oneparop Omnepatop ABromarud | ABTOMAaTHYeC
eCcKU CKHU KU CKHU €CKH K1
Oneparop Onepatop Onepatop
S3-HSD __S3-A S3-B2D2 S3-E1E2 S3-E1E3 S3-B3 S3-Gl _S3-D3 S3-D4
| | | | i i i 1 OK
! : : ! 2 CD
| | | | | | E oK
e e e e e e 4 CD
i i i i i i 5 CD
! ! ! ! ! ! 6 CD
7 CD
8 CD
9 ATWS

N3menennoe JIC «Mainast HekomneHcupyemas Teub | KoHTypa B npenenax I'O»
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JC «Mamnas Teub

1 xonTypa B npenenax I'O, komnencupyemas cuctemon TK

VYupasi. VYnpasi.
Masas PEAKTHBHOC | YTIpaBICHH Ynpasi. VYnpasi. OtBOx PCAKTUBHOC Ynpasi. Ympasaenn Obecmeu. Obecmeu. 3amaca T\HB | K 1
KOMIICHCH TBIO U e TBIO U e
PEaKTUBHOC | PEaKTHBHOC | Teruia no 2 PEaKTUBHOC 3amaca T\H B TEIIOOTBOJ I10 TIEPBOMY
pyemast obecriey. JIaBJICHHEM obecreu. JIaBJICHHEM
ThIO ThIO KOHTYPY TBIO 1 x KOHTYPY
Te4b 3araca T\H B 1 koHTYpa 3araca T\H B 1 koHTYpa
1k 1x
1\2 BIISH
Brpeick B i 1\3 (I\3 TQ12
1\3 TK + KJI or TK 3 3 ATIDH) + 13 TO13 23 TO14 YR 12+ 12 3TQI2 | +13TQI2 | # g(fc‘ii‘::;z
(TB10) (T'H) nm (1\4 BPY- YT o JIITP 1o JIITP
YR A niu
S4 1\4 BPY-K
ABTOMaTHY Oneparop Oneparop ABTOMarH ABTOMaTHY | ABTOMATH Oneparop Oneparop ABTOMaTH Oneparop ABTOMaTHY
€CKH 4ECKH €CKH YECKH YECKH €CKH
Omnepatop Omnepatop Omnepatop
S4-B1D1 S4-G1-1 S4-A-1 S4-A-2 S4-E1E3 S4-B2D2 S4-B3 S4-G1-2 S4-D3 S4-F1 S4-

F1F2D4-2
e e e e e e e e e e R — 1 oK
e e e e e e = = = = = = 2 c
| | | | | | | | 3 CD

i i i i i i i i | 4 ATWS
i i i i i i i ' i | 5 CD
e e e e e e e e e e e I - oK
e e e e e e e e e = = = 7 cp
| | | | | 8 CD
e e e e e e e e e e e g - 0K
e e e e e e e e e e = = 10 cD
e e e e e e e e e = = = I cD
e e e e e e e e = = = = 12 cD
' ' | | | | 13 CD
' ' | | | | | 14 CD
| | | | | | | | | | | | 15 ATWS
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N3menennoe JIC «Manas teus 1 koHTypa B ipenenax ['O, komnencupyemas cucteMor TKy»

Manas VYnpasi. Ynpasi. VYnpasi. Ynpasi. OtBopx Temna OtBoz Temwa Ynpasinenue Ynpasinenue Obecneuenue Obecrneuenue | # KoneuHoe
KOMIIEHCHPY | PEaKTHBHOCTb | DPEaKTMBHOCTb | PEAKTHBHOCTb | PEaKTHBHOCThb 110 BTOPOMY 10 BTOPOMY naBieHueM 1 PEaKTUBHOCTh 3amaca 3amnaca COTOSIHHE
eMasi Te4b 10 1 obecreu. 10 10 10 1 obecred. KOHTYPY KOHTYpPY KOHTYypa 10 TEIUIOHOCHUTEN | TEIIOHOCHTEN
JC nast 3amaca T\H B 1 3amaca T\H B 1 aB 1k aB 1 k.
criert. K K
Pacueros N3 TK + A3 A3 1\3 TQ13 1\2 BIIH) 1\2 BIIOH) YR 2\3 TQ14 2+1\2YT 1\3 TQ12
(TB10) Wi WIn
1\3 AITH + 1\3 AIIH +
(1\4 BPY-A (1\4 BPY-A
U izt
1\4 BPY-K 1\4 BPY-K
B PEX. B PeX.
P=const pacxoax.
ABTOMaTHYECK Oneparop ABTOMmarHuyec ABTOMaTHYEC ABTOMaTHYECK | ABTOMAaTHYECK Oneparop Oneparop ABTOMaTHyec ABTOMAaTHYECK
u K1 K1 u u K1 u
Onepatop Omnepatop Omnepatop
S4-HSD S4-B1D1 S4-A-1 S4-A-2 S4-B2D2 S4-E1E2 S4-E1E3 S4-G1-2 S4-B3 S4-D3 S4-D4
| 1 OK
2 CD
3 ATWS
| 4 OK
5 CD
| 6 OK
7 CD
8 CD
9 CD
10 CD
11 CD
12 ATWS
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Sensitivity of Results to modelling Assumptions.

The current model for unit 5 ZNPP is based on two assumptions which drive the results:

The required end state in the case of small and very small LOCAs is cold shutdown. This is an interpretation of the PRA boundary conditions suggested
by the regulatory authority. In the case of ZNPP Unit 5, which has the ability to use the high head injection system in the circulation mode, this is a
conservative requirement.

T/H analysis was performed, which showed that an intermediate state could be maintained for an extended period of time. A sensitivity analysis was
performed to determine the impact of relaxing the cold shutdown requirement. The results are:

CDF (Cold Shutdown) CDF (Intermediate Shutdown)

1.8E-4 3.97E-5

It can be seen that this results in a factor of more than 3 reduction in the core damage frequency.

The current operating procedures do not explicitly instruct the operator to perform a number of actions which could maximize the use of the plant
systems to achieve core cooling in the event of failure of the systems primarily designated for the mitigation of an accident.

A sensitivity analysis was performed to determine the impact of the introduction of revised emergency operating instructions on the core damage
frequency. Specifically the use of the bleed and feed mode using the high pressure injection pumps and reactor venting system in the event of failure of

all secondary heat removal. Again T/H analysis was performed to determine the efficacy of this mode of decay heat removal. The results are:

CDF (No Feed and Bleed) CDF (Feed and Bleed)
And hot standby for S3, S4

3.97E-5 3.13E-5

This gives a further reduction of 8.4E-6 (22%). The change in core damage frequency with the current end state for small and very small LOCA will not
have much impact on the CDF. However if the end states are revised the reduction is significant.
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Sensitivity of Results to modeling Assumptions.

1. CDF (Cold Shutdown)

2. CDF hot standby for S3, S4
No (Feed & Bleed)

3. CDF hot standby for S3, S4
and (Feed & Bleed)

20E4
18EH
16EHX
1AEH

12XE4

1,0EH

80E+b
6,0E+b
4,0EADb
2EAb

0,0+ (0
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Sensitivity of Results to modeling Assumptions.

Initiating event contributors to the CDF (base model-1)

T
5
T41 T62

S2
132

T42

S4

1S4 -58,9%
@mS3 -23,2%
mT42- 4,8%
O0T61-3,5%
25712 -2,56%
ET131-2,6%
OT41-1,9%
IT5 -0,86%
mT1 -0,56%
[1762- 0,54%
[0S2 -0,25%
mT32-0,15%

HmS1 -0,05%




Leve-1 PSA for internal initial events (ZNPP unit-5). Sensitivity of Results to modeling Assumptions.

Initiating event contributors to the CDF (base model-1)

No IE Code % Total CDF Initiating Event description

1 S4 58,9% Very Small LOCA (D < 11mm)

2 S3 23,2% Small LOCA (11 <D < 50mm)

3 T42 4,8% Medium Primary to Secondary Leakage (D=100m)

4 T61 3,5% Steamline Break Outside Containment (between SG and MSIV)
) T2 2,56% Total Loss Main and Auxiliary Feedwater

6 T31 2,6% Transients Leading to Reactor Scram

7 T41 1,9% Steam Generator Tube Rupture (Small primary to Secondary Leakage)
8 T5 0,86% Feedwater /Steamline Rupture Inside Containment

9 T1 0,56% Loss of Offsite Power

10 T62 0,54% Main Steam Line Header Rupture

11 S2 0,25% Medium LOCA (50 <D <200mm)

12 T32 0,15% Loss of Condenser Vacuum Leading to Reactor Scram

13 S1 0,05% Large LOCA (D >200mMm)
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—1%
1%

1%

3%
3%

4%

11%

Contributors to the CDF by Sequence (model-1)

5%

21%

@ S4-(2) = 34,57%
mS4-(3)= 21,19%
0S3-(9) = 10,67%
[1S3-(3) = 10,63%

WT42-(4)=4,16%
@T61-(21) = 3,45%
WS4-(13) =2,64%
O0S3-(2)= 1,83%
WT31-(2)= 1,64%
mT2-(4)= 1,39%
O0T41-(6) = 1,33%
OT2-(2)= 1,03%
mT31-(4-21)=0,92%
0 OcTtanbHoe= 5%
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Contributors to the CDF by Sequence (model-1)

No IE Code S;gl‘:le;‘:f % Total CDF Accident sequence description

1 S4 (2) 34,57 Long-term Primary heat removal

2 S4 (3) 21,19 Heat removal by Secondary in cooldown mode

3 S3 (9) 10,67 Heat removal by Secondary in cooldown mode

4 S3 (3) 10,63 Primary pressure control

5 T42 (4) 4,16 Egg;)removal by Secondary in cooldown mode (BRU-A and BRU-K actuation in cooldown
6 T61 (21) 3,45 SG isolation by MSIV under BRU-K non-closing

7 S4 (13) 2,64 Reactivity control by boron injection

8 S3 (2) 1,83 Primary inventory control under low pressure and Long-term Primary heat removal
9 T31 (2) 1,64 Heat removal by Secondary in pressure maintenance mode
10 T2 (4) 1,39 Primary pressure control
11 T41 (6) 1,33 Heat removal by Secondary in cooldown mode
12 T2 (2) 1,03 Heat removal by Secondary in pressure maintenance mode
13 T31 (4-21) 0,92 Transfer to T61 (SG isolation by steam)

---------- 4,55 The others accident sequence




Leve- ]
ve-1 PSA for internal initial events (ZNPP unit-5)

Sensitivi
ensitivity of Results to modeling Assumptions.

Initiating event contri
ributors to the CD
F (hot standby for S3, S4) 142 - 21,4%

model-2

%\Y\

T41

12

T61

0S4 -19,9%

OT161-16,1%

@131 - 11,8%

BT2 - 11,7%

o\

9T5- 4,0%

OT62- 2,5%

mS3- 1,6%

1S2 - 1,2%
S4

OT32- 0,7%

OS1- 0,3%

mT1- 0,2%
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Initiating event contributors to the CDF (hot standby for S3, S4), model -2

No IE Code % Total CDF Initiating Event description

1. T42 21,4% Medium Primary to Secondary Leakage (D=100m)

2. S4 19,9% Very Small LOCA (D < 11mm)

3. T61 16,1% Steamline Break Outside Containment (between SG and MSIV)
4. T31 11,8% Transients Leading to Reactor Scram

5. T2 11,7% Total Loss Main and Auxiliary Feedwater

6. T41 8,7% Steam Generator Tube Rupture (Small primary to Secondary Leakage)
7. T5 4,0% Feedwater /Steamline Rupture Inside Containment

8. T62 2,5% Main Steam Line Header Rupture

0. S3 1,6% Small LOCA (11 <D < 50mm)

10. S2 1,2% Medium LOCA (50 <D <200mm)

1. T32 0,7% Loss of Condenser Vacuum Leading to Reactor Scram

12. S1 0,3% Large LOCA (D >200mm)

13, T1 0,2% Loss of Offsite Power




Leve-1 PSA for internal initial events (ZNPP unit-35). Sensitivity of Results to modeling Assumptions.

Contributors to the CDF by Sequence (model-2)

OcTanbHoe

T42-(4)
T41-(4)

T42-(2)
T62-(15)
T5-(5)

T12-(2)

S4-(2) T61-(21)

T31-(2)

@ T42-(4) =19,72%
m T61-(21) = 16,35%
0S4-(9) =10,9%
OT31-(2) =7,88%
mT2-(4) = 6,58%
@ T41-(6) = 6,28%
mS4-(2) = 6,09%
OT2-(2) = 4,87%
mT5-(5) = 4%

| T62-(15) = 2,56%
OT42-(2) =2,01%
O T41-(4) =1,99%
mS4-(5) =1,65%
m S4-(10) =1,6%

J OcTtanbHoe=7,52%
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Contributors to the CDF by Sequence (hot standby for S3, $S4), model-2

No IE Code S;g::l?ecre % Total CDF Accident sequence description
1 T42 4) 19,72% Heat removal by Secondary in cooldown mode (BRU-A or BRU-K actuation in cooldown mode)
2 To6l (21) 16,35% SG isolation by MSIV under BRU-K non-closing
3 S4 9) 10,90% Reactivity Control (used TB10, TQ13,14)
4 T31 (2) 7,88% Heat removal by Secondary in pressure maintenance mode
5 T2 (4) 6,58% Primary pressure control
6 T41 (6) 6,28% Heat removal by Secondary in cooldown mode
7 S4 (2) 6,09% Heat removal by Secondary in cooldown mode
8 T2 (2) 4,87% Heat removal by Secondary in pressure maintenance mode
9 T5 (5) 4,00% SG isolation by steam
10 T62 (15) 2,56% SG isolation by steam with the failure to isolate SG by steam from main steam header
11 T42 (2) 2,01% Reactivity control, Primary inventory control.
12 T41 4) 1,99% Long-term Primary heat removal, at presence of failure emergency SG isolation
13 S4 5) 1.65% H@at rempval by Secondary in pressure maintenance mode (at presence of failure Reactivity control,
Primary inventory control used TK, TB10).
14 S4 (10) 1,60% Primary Pressure Control by YR, (at presence of failure reactivity control, used TK, TQ13)
7,52% The others accident sequence
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The comparative table of the contributions in % total CDF for Model-1 and Model-2.

No | IE Code - (SQ) Accident sequence description Model-1 | Model-2.
1 S4-(2) Long-term Primary heat removal 34,6% 0,0%
2 S4-(3) Heat removal by Secondary in cooldown mode 21,2% 0,0%
3 S3-(9) Heat removal by Secondary in cooldown mode 10,7% 0,0%
4 S3-(3) Primary pressure control 10,6% 0,0%
5 T42-(4) Heat removal by Secondary in cooldown mode (BRU-A and BRU-K actuation in cooldown mode) 4,2% 19,7%
6 T61-(21) SG isolation by MSIV under BRU-K non-closing 3,5% 16,4%
7 S4-(13) Reactivity control by boron injection 2,6% 10,9%
8 S3-(2) Primary inventory control under low pressure and Long-term Primary heat removal 1,8% 0,5%
9 T31-(2) Heat removal by Secondary in pressure maintenance mode 1,6% 7,9%
10 T2-(4) Primary pressure control 1,4% 6,6%
11 T41-(6) Heat removal by Secondary in cooldown mode 1,3% 6,3%
12 T2-(2) Heat removal by Secondary in pressure maintenance mode 1,0% 4,9%
13 T31-(4-21) Transfer to T61 (SG isolation by steam) 0,9% 0,0%
14 T5-(5) SG isolation by steam 0,8% 4,0%
15 T62-(15) SG isolation by steam with the failure to isolate SG by steam from main steam header 0,5% 0,0%
16 S4-(7) Primary inventory control under low pressure 0,5% 0,0%
17 T42-(2) Reactivity control, Primary inventory control. 0,4% 2,0%
18 T41-(4) Long-term Primary heat removal, at presence of failure emergency SG isolation 0,4% 2,0%
19 S4-(8) Primary pressure control 0,3% 1,6%
20 S4-(14) Heat removal by Secondary in cooldown mode (at presence of failure - reactivity control, primary inventory control used TK, TB10). 0,3% 0,0%
21 S2-(4) Reactivity control, Primary inventory control. 0,2% 0,8%
22 S3-(8) Reactivity control by boron injection 0,2% 0,8%
23 T32-(2) Heat removal by Secondary in pressure maintenance mode 0,2% 0,7%
24 T41-(14) Reactivity control by boron injection 0,1% 0,6%
25 T42-(11) Heat removal by Secondary in cooldown mode 0,1% 0,6%
26 S3-(5) Primary inventory control under low pressure and Long-term Primary heat removal 0,1% 0,5%
27 T42-(6) Primary inventory control under low pressure and Long-term Primary heat removal 0,1% 0,5%
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The comparative table of the contributions in % total CDF for Model-1 and Model-2,
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Core Damage Basic Event Importance (Fussell-Vesely)

N Model-1 Model-2 Description

1 0,211 0 HEP on BRU-A actuation in cooldown mode (S4,T1)

2 0,205 0 Operator fails to start low pressure reactor residual heat removal (RHR) (S4, T1)
3 0,106 0 HEP on BRU-A and BRU-K actuation in cooldown mode (S3)

4 0,103 0 HEP on primary depressurizing YR (S3, T1, T41)

5 0,0507 0 Fails to start of 3/3 LPI PUMPs due to CCF

6 0,0413 0,1871 HEP on BRU-A and BRU-K actuation in cooldown mode (T42)

7 0,0309 0 Fails to run of 3/3 LPI pumps due to CCF

8 0,0292 0 Fails to open MOVs on the charge line of LPI pumps

9 0,0244 0,1108 Fails to run 6/6 ESW pumps (QF11-31D01,02) due to CCF

10 0,0194 0,08285 HEP on open EFW valves to allow flow to SGs (S4, T1, T2, T31, T32, TS5, T61, T62, T7)
11 0,0161 0,07319 Fail to close MSIV TX50S06

12 0,0156 0 Fail to change position ESW control valves VF40 50 60S05 due to CCF

13 0,0143 0,06492 Fail to close MSIV TX60S06

14 0,0143 6,49E-02 Fail to close MSIV TX70S06

15 0,0143 0,06492 Fail to close MSIV TX80S06

16 0,0132 0,05976 HEP on BRU-A and BRU-K actuation in cooldown mode (T41)

17 0,0131 0,05944 Fail to close BRUK-3

18 0,0131 0,05944 Fail to close BRUK-1

19 0,0131 0,05944 Fail to close BRUK-4
20 0,0131 0,05944 Fail to close BRUK-2
21 0,0112 0 Fails to change position 3/3 RHR control valves due to CCF
22 0,0111 0,05028 Fails to open 6/6 pilot valves YP21,22,23503,04 of PORV due to CCF
23 0,00831 0 Operator fails to start low pressure reactor residual heat removal (RHR) (S3)
24 0,00688 0,03152 Fail to close SGRV TX50S04 after opening
25 0,00688 0,03152 Fail to close SGRV TX50S03 after opening
26 0,00661 0,03021 Fails change position 8/8 EFW control valves TX11 12 13 14S05 TX21 22 31 32S02 due to CCF
27 0,00513 0 Fails to open check valves CCF TQ12S01 TQ22S01 TQ32S01 due to CCF
28 0,00406 0,01841 Fails to function 6/6 Busbar due to CCF
29 0,00401 0,01832 Fails to start 3/3 EFW pumps TX10 20 30D01 due to CCF

30 0,00398 0,01806 Operator fails to start low pressure reactor residual heat removal (RHR) (T41, T42)
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Core Damage Basic Event Importance (Fussell-Vesely) for model-1 and model-2.
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Small LOCA Event Tree (S3)
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Small LOCA Event Tree (S3)
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Very Small LOCA Event (S4)
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Very Small LOCA Event (S4)
Model-2
Reactivity Reactivity
Control & - - Control & Heat Heat Primary . & Primary .
Primary Rgacthlty Reacivity Primary Removal by Removal by Pressure Reactivity Inventory Primary
ontrol Control Control . Inventory
Inventory Inventory Secondary Secondary Control Maintenance
Maintenance Maintenance
1\2 AFW or
Small 1\3 EFW) + Rg ém)ﬂr
compensat (1\4 BRU-A
ed LOCA N3 TK + or (14 BRU-A # End State
Scram Scram N3 TQ13 or YR 2\3 TQ14 I2+12YT 1\3 TQ12
(TB10) 14 BRU-K
. 14 BRU-K
1n pressure .
. in cooldown
maintenance
mode mode
Aoutomatic. Operator Automatic. Automatic. Automatic. Automatic. Operator Operator Automatic Automatic
perator Operator Operator
S4-HSD S4-B1D1 S4-A-1 S4-A-2 S4-B2D2 S4-E1E2 S4-E1E3 S4-G1-2 S4-B3 S4-D3 S4-D4
| 1 OK
2 CD
3 ATWS
| 4 OK
5 CD
| 6 OK
7 CD
8 CD
9 CD
10 CD
11 CD
12 ATWS




INITIATING EVENT GROUPING

A-1. IE final grouping
Code | IE Group |[IE group composition Brief Description
LOCAs
S1 Large LOCA Large LOCA The Large LOCA includes breaks of large pipes up to
D>200mm double ended guillotine break of RCS line (850 mm).
The accident can be mitigated by using
accumulators(1/2+1/2) and low head pumps(1/3). High
head pumps contribution to the mitigation of the
accident is negligible. Depressurization occurs so
rapidly that accumulators are the first source of water to
reflood the core
S2 Medium LOCA [Medium LOCA These events require HHI in addition to the low head
D=50-200mm injection systems in the long term. Break flow from this
break size is sufficient to remove all decay heat. Thus,
steam generator heat removal is not required for this
category of breaks
83 Small LOCA Small RCS LO,CA This break size is small enough that it can not remove
D=11-50mm Control rod eJeCt?"n decay heat. Steam generator heat removal is required,
Inadver}ent opening of either from main feedwater, auxiliary feedwater, or
pressurizer relief valve emergency feedwater. RCS inventory loss for this event
Small LOCA initiating ECCS [can not be compensated by the charging system. RCS
RCP seal leakage inventory can be provided by 1 HHI pump recirculating
from the sump. Reactor must be cooled to cold
shutdown to terminate break flow. Steam generator heat
removal then becomes unavailable and RHR heat
removal in the closed cycle cooling mode must be used.
S4 Very small Very small LOCA A group of breaks was included which can be
LOCA compensated by CVCS compensated for by TK charging system, if the operator
aligns TB tanks to TK suction, and operator cools down
and depressurizes in good time, ECCS never is required
for these breaks. Failure of these actions will transfer to
S3 break size.
Transients
T1 Loss of power for |Loss of all normal AC 6-kV  |Loss of AC power at house-loads distribution system
all 6 kV busbars busbars bus bars from internal normal sources (turbogenerators)
Loss of substation switchyard and from external to unit sources (off-site switchyard,
or unit transformer (additional external grid) with DG initially available. Power loss to
failure is needed) the unit leads to disruption of normal heat removal
through the primary and secondary systems due to
tripping of MCP, turbine generator shutdown and
inability to remove heat from the reactor through
turbine condensers.
T2 Loss of main Feedwater rupture outside Loss of main feedwater (both main feedwater system

feedwater

containment

Feedwater collector rupture

Loss of high pressure
preheaters (plus additional
failure)

and auxiliary feedwater system) that lead to reactor
shutdown with off-site AC power Initially available.




Code | IE Group |[IE group composition Brief Description
T3-1 Transients MCEP seizure Accidents that will lead to reactor shutdown with
leading to scram MFWr system or AFW system and off-site AC
(group A) power Initially available. As a result of reactor
Total loss of RCS flow/trip [S¢r2m, the reactor normal operating conditions are
of all MCPs disrupted, and the unit primary and secondary
; X system parameters change severely. The ways the
LOSS, of intermediate transient develops depend on the safeguard and
cooling to MCPs interlock actions. After the full irreversible scram
Spurious reactor trip (AZ), turbine generators 1 and 2 emergency stop
Uncontrollable withdrawal |valves are closed within 10 seconds. After the
of control rod group turbine generator stop valves are closed, pressure
begins to rise in the secondary system resulting in
— opening of the turbine bypass valve BRU-K.
Inadvertent boron dilution | After opening, the BRU-K recloses. The
modulation of BRU-K continues during the entire
Loss of both feedwater process
pumps
Loss of one 6 kV essential
power supply busbar
Inadvertent closure of
FASIV
Loss of non-essential
service water system
Transients Trip of 1/4 MCPs
leading to scram [ Trip of 2/4 MCPs
(group B) Feedwater flow reduction
due to control malfunctions
or loss of flow path
Loss of one 6 kV busbar
Excess feedwater
Inadvertent closure of
turbine stop valve
Generator fault
Excessive spray into the
pressurizer
Uncontrolled coolant level
reduction in the pressurizer
Loss of one feedwater
pump
T3-2 Loss of condenser |Loss of condenser vacuum This group of IE includes events associated with loss of

vacuum

Loss of all condensate pumps

vacuum of turbine condensers. There might be different
causes for such event occurrence. For example: large
rupture in condenser; loss of circulation water due to
shutdown of circulation pumps; condensate level
increase in condenser due to trip of condensate pumps
or failure of condenser level controller, etc.

Special initiators

T4-1

Small LOCA
from primary to
secondary side

Small LOCA from primary
to secondary side

This IE involves an evident LOCA from the
primary system into the inter-turbine space of the
SG with equivalent diameter up to 13 mm. This
leak size is compensated for by the CVCS.




Code

IE Group

IE group composition

Brief Description

T4-2

Medium LOCA
from primary to
secondary side

Medium LOCA from
primary to secondary side

This IE is defined as an accident entailing an
evident LOCA from the primary system into the
SG intertube space with equivalent diameter up to
100 mm.

T5

Feedwater / steam
line rupture inside
containment

Feedwater line rupture
inside containment

Steam line rupture inside
containment

The IE included in this group involve
instantaneous ruptures of feedwater pipings
(between SG and check valve) or steam lines
within the containment. Pipe rupture within
unisolable (from affected SG) part is
characterized by high rate of the 2nd circuit
depressurization, while the highest rate will occur
under steamline rupture. Uncontrolled flow rate
of steam (or steam/water mixture) from SG
during initial time period (up to the moment of
SG dryout) causes abrupt overcooling of the 1st
circuit coolant that can be a cause of recriticality
due to negative temperature reactivity coefficient
boundaries under reactor facility operation at
power.

T6-1

Steam line
rupture outside
containment
between SG and
isolating valve

Inadvertent opening of SG
SRV or BRU-A

Steam line rupture outside
containment between SG
and isolating valve

The IE included in the group are involved with
uncontrolled secondary cooldown, caused by non-
isolated secondary leaks outside the containment.
The IE being a guillotine rupture of steam line of
DN 600 mm between SG and FASIV (outside the
containment) is an extreme representative of a
given group with the most severe consequences
and transients. The transients, provoked by such
IEs, are characterized by high rate of the 2nd side
pressure reduction. At that the highest rate (abrupt
increasing of steam flow rate from affected SG)
will be observed, if non-isolated steam line of Dn
600 rupture occurs. Uncontrolled steam flow rate
from affected SG at the initial period (by the SG
isolation moment) leads to sharp overcooling of
the primary circuit coolant, that can result in
reactor output increasing and reactor recriticality
due to the negative temperature reactivity factor.

T6-2

Main steam line
rupture outside
confinement

Main steam header rupture

The group includes events associated with double
ended break of MSH (DN 500 mm) or a line steam
piping (DN 600 mm) outside the containment (after
check valve) is addressed in this section. Uncontrolled
steam outflow in the initial period of time (right after
reactor scram and until all the SG isolation) leads to
overcooling of the primary coolant that can cause
reactor recriticality due to negative temperature
reactivity coefficient.

T7

Loss tow channels
of essential service
water system

Loss tow channels of essential
service water system

The event associates with loss of intermediate
cooling to MCPs, trip of 4/4 MCPs, reactor scram
and loss of tow ECCS channels

Reactor pressure
vessel rupture

Reactor pressure vessel rupture

Major Reactor Pressure Vessel Rupture is defined as
such that it is not able to be mitigated by available
safety systems.
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